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Effect of TRPV1 protein on the progression of autoimmune encephalomyelitis and the
differentiation of Th1 and Th17 cells

WANG Bufei, CHEN Cong, LI Jianhong
( Department of Neurology , The Second Affiliated Hospital of Hainan Medical University , Haikou 570300, China)

Abstract Objective To explore the effect of transient receptor potential vanilloid 1 (TRPV1) protein on experimental autoimmune
encephalomyelitis (EAE) progression and its underlying mechanism. Methods Thirty-six C57BL/6 mice were randomly divided into the
control, model , and model +TRPV1 inhibitor groups,with 12 mice in each group. The EAE model was established through subcutaneous
injection of myelin oligodendrocyte glycoprotein (MOG )5 ss mixed with a tuberculosis bacillus emulsion , combined with an intraperitoneal
injection of pertussis toxin. Mice in the model+TRPV1 inhibitor group were administered a daily intraperitoneal injection of TRPV1 inhibi-
tor capsazepine solution at a dose of 30 mg/kg for 35 d. EAE symptoms were observed and assessed. On day 35, the mice were sacrificed,
and spinal cord tissues were collected. Luxol fast blue staining was used to evaluate demyelination in the spinal cord,and flow cytometry
was performed to analyze CD4'T cell differentiation in the spinal cord. Western blotting was performed to detect TRPV1 and inflammatory
response signaling protein expressions. Results  Compared with the control group , mice in the model group showed increased neurological
function scores and significant demyelination in the spinal cord. The flow cytometry results showed an increased proportion of CD4"T cells
differentiating into Th1 and Th17 cells in the model group. Compared with the model group,mice in the model+TRPV1 inhibitor group
exhibited decreased neurological function scores,reduced inflammatory cytokine infiltration and demyelination in the spinal cord,and a
decreased proportion of CD4T cells differentiating into Th1 and Th17 cells. TRPV1 protein expression in the model+TRPV1 inhibitor
group was significantly inhibited, whereas p-NF-«B, caspase-1,and NLRP3 protein expressions were reduced. Conclusion TRPV1 plays
a significant role in EAE progression. TRPV1 inhibition can inhibit the differentiation of Th1 and Th17 cells and reduce demyelination in
spinal cord tissues.
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Tab.1 Changes in the neurological function scores of mice in each group

Time point Control group (n = 12) Model group (n = 12) Model+TRPV 1 inhibitor group (n = 12)
Day 0 0.00 = 0.00 0.00 = 0.00 0.00 = 0.00
Day 7 0.00 = 0.00 0.25+0.19 0.13 £0.10"
Day 14 0.00 = 0.00 3.38+£3.36 2.25+2.82"
Day 21 0.00 = 0.00 244 +£245 131+2.11"
Day 28 0.00 = 0.00 2.38 +£2.44 1.25+2.39"
Day 35 0.00 = 0.00 1.94 +2.37 0.81 £2.24"

1) P < 0.05 vs. model group.
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LFB staining of the mouse spinal cord in each group
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Fig.2 Changes in the proportions of Th1 and Th17 cells in CD4"T lymphocytes in the mouse spinal cord in each group
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Fig.3 TRPV1 and inflammatory response signal protein expressions in the mouse spinal cord in each group

AR RPN, TRPVIE F e P AR R N3, HAE—2@ B LR R T2 R AE Y s 51

PR, O SRR I S A O B2 B G R SRR A

TN TRPVIE Bl & B AT LA [ 002 0,
JfiE
52, TRPV 5 5 0] LA 58 36 i [ a2 R 50 /NI
o 4 3% T C.a™ P 37 R0 2 FEPP2 A FF) T 1 3K 3
PENLRP3 AT /IMA B o A 58 38 1 0 I TRPV 1

LMK 2L X HE— LY UE T TRPV L FITE RAE

2 b iR, TRPVIEE 1 R A X EAE i i

PR FTAM L CE AP E B, R R R R TRPV U (R A KOF R R

A, BT TTRPV IZEEAESE R FE P VE A MZINEE
ZE R R, SRR A L, B TRPV 1 i 551 2H /)
SRR 28 T RE VT3 35 I 0] FE 3R, g (] A AR o [R] Hsf, A58

RU+TRPV U1 1 571 21 /)N BCA B 5 0 2 4038 , ThL A
Th1740 Mg (5 EE B B0/, ik 4k, TRPV1EE H 5 R 4E

Sk

TR A p-NF-kB , caspase- 1 FINLRP3 [ # ik 7K - DOI: 10.1371/journal.pone.0262677.

A S FRAR L IR, FEEAESE & i, BRI TRPV 14 [ 36
SEAR AT BE &A% T I Th 1 FTh 1748 M43 A4 . 43

%MOG}S,SS%‘] %HH%?L%??UE%EF E@EAE*%ELJ , 1:& 10.1111/5.1476-5381.2011.01302.x.

A RE

S TRPV L T i R (R 5l i, R
P& FEThIFTh1 740 M 73 A ] (B AR 1 E R 2, A AT
G5 R TRPV IR DR R 1 8 WA A0 1 41 Ay 4 A
JO7 38, BELIT 1 Ca™ DAL, 4101 T SE , B8 It A Ak 2k

[3] WANG C,ZHOU W,SU G,et al. Progranulin suppressed auto-

2B, AR HETh URTTh I 7403 1k, 5| AL 4 B2 4 i
BIBE 2 TR TRPY L6 192 1K RE S I W S 0 1
7T RITRL 7053t B EAEREL /I LY

[1] KALKOWSKI L,GOLUBCZYK D,KWIATKOWSKA J,et al. Local
autoimmune encephalomyelitis model in a rat brain with precise con-

trol over lesion placement [J]. PLoS One,2022,17 (1) :0262677.

[2] CONSTANTINESCU CS,FAROOQI N,0’BRIEN K, et al. Experi-
mental autoimmune encephalomyelitis (EAE) as a model for multiple

sclerosis (MS) [J]. Br J Pharmacol ,2011,164 (4) :1079-1106. DOI :

immune uveitis and autoimmune neuroinflammation by inhibiting
Th1/Th17 cells and promoting Treg cells and M2 macrophages [J].
Neurol Neuroimmunol Neuroinflamm,2022,9 (2) :e1133. DOI:

(5533200 )



+ 332 -

HREERRESR H54E

[J1. Toxicol Res,2021,10(1) :91-101. DOT: 10.1093/toxres/tfaal02.

[2]LIU F,LU JF,MANAENKO A,et al. Mitochondria in ischemic
stroke :new insight and implications 7l Aging Dis, 2018,9 (5) :924-
937. DOI:10.14336/AD.2017.1126.

[3] ZHANG YG,QIU S,
angiogenesis in ischemic stroke through SDF-1/CXCR4/AKT/mTOR
pathway [J]. Cell Signal,2024,124:111464. DOT:10.1016/j.cell-
512.2024.111464.

(4] X3k, /M, £+ B AF. FRIME T Z2EAT55 L A2k
Xof i v SR 2B AT I RE AN H R AT IS S RE 1 Ry BUECR D]
[ ERF 274, 2023, 52 (5) :407-412. DOT: 10.12007/.issn.0258-
4646.2023.05.005.

[5] LONGA EZ,WEINSTEIN PR, CARLSON S, et al. Reversible mid-
dle cerebral artery occlusion without craniectomy in rats [J1. Stroke,
1989,20(1) :84-91. DOI: 10.1161/01 str.20.1.84.

(6] XU, Dy W AT Ik, 45, A2 D5 AU IR Bl dife i i A 45 093 190 ot 22
JERRAP B [T BE R R 2244, 2021,50 (1) :9-13. DOI: 10.
12007/j.1ssn.0258-4646.2021.01.002.

[7] XIE HY,YU KW,ZHOU NY, et al. Enriched environment elicits

PANG Y, et al. Enriched environment enhances

proangiogenic mechanisms after focal cerebral ischemia [J]. Transl
Stroke Res,2019,10 (2) :150-159. DOI: 10.1007/512975-018-0629-
8.

[8] A2z 2y hE A 2z s i 22 4 A G 23 AR R R 5 25
R A e Ml 22 B A M{’E Ak YA P R
7 2023 [J). Hh A e, 2023, 18 (6) :684-711. DOL:
10.3969/}.issn.1673-5765.2023.06.010.

( B3E5532710)

10.1212/NX1.0000000000001133.

[4] ZHANG Y,HOU B,LIANG P,et al. TRPV1 channel mediates
NLRP3 inflammasome-dependent neuroinflammation in microglia
[J]. Cell Death Dis,2021,12 (12) : 1159. DOI:10.1038/541419-021-
04450-9.

[5] CEVIKBAS F,WANG X,AKIYAMA T,et al. A sensory neuron-
expressed 1L-31 receptor mediates T helper cell-dependent itch:in-
volvement of TRPV1 and TRPA1[J]. ] Allergy Clin Immunol, 2014,
133(2) :448-460. DOI: 10.1016/j.jaci.2013.10.048.

(6] W SCUR , BXFEYE , Jo =5, 4. SOk B e R I 5 il 2/ B
5 T F) A A ], SRR % 2 B 27 4%, 2023, 18 (3) :273-277. DOL:
10.3969/}.issn.1674-2257.2023.03.001.

[7] KONO DH,URBAN JL,HORVATH SJ,et al. Two minor determi-
nants of myelin basic protein induce experimental allergic encephalo-
myelitis in SJL/J mice [J1J Exp Med, 1988,168 (1) :213-227. DOI:
10.1084/jem.168.1.213.

(8] SREBLL, SBHOY , KT, 45, 2 pOME A 1ok Stk 1 B S sl v A
28 /N BN RV FH B2 (0], T I BERL 72440, 2019,
48 (10) :878-882. DOI: 10.12007/j.is5n.0258-4646.2019.10.004.

[9] FETTIG NM,ROBINSON HG,ALLANACH JR,et al. Inhibition of

Th1 activation and differentiation by dietary guar gum ameliorates

[9] BRIONES TL, WOODS J,ROGOZINSKA M. Decreased neuroinflam-
mation and increased brain energy homeostasis following environ-
mental enrichment after mild traumatic brain injury is associated with
improvement in cognitive function [J]. Acta Neuropathol Commun,
2013,1:57. DOT: 10.1186/2051-5960-1-57.

[10] KANG HE,CHOI DH,KIM SK,et al. Alteration of energy metabo-
lism and antioxidative processing in the hippocampus of rats reared
in long-term environmental enrichment [J]. Dev Neurosci,2016,38
(3) :186-194. DOI: 10.1159/000446772.

[11] LIANG SX, JIANG XF,ZHANG QQ, et al. Abnormal metabolic con-
nectivity in rats at the acute stage of ischemic stroke [J1. Neurosci
Bull,2018,34 (5) :715-724. DOI: 10.1007/512264-018-0266-y.

[12] YE L,JIANG Y,ZHANG MM. Crosstalk between glucose metabo-
lism, lactate production and immune response modulation (7l Cy-
tokine Growth Factor Rev,2022,68:81-92. DOI:10.1016/j.cytogfr.
2022.11.001.

[13] CHEN X,QIAN W,ZHANG Y, et al. Ginsenoside CK cooperates
with bone mesenchymal stem cells to enhance angiogenesis post-
stroke via GLUT1 and HIF-1 o /VEGF pathway [J1 Phytother Res,
2024,38(8) :4321-4335. DOI: 10.1002/ptr.8235.

[14]LUO M, LI QP,DONG WB, et al. Evaluation of mild hypothermia
therapy for neonatal hypoxic-ischaemic encephalopathy on brain
energy metabolism using 18F-fluorodeoxyglucose positron emission
computed tomography 7. Exp Ther Med,2014,8 (4) :1219-1224.
DOI:10.3892/etm.2014.1884.

(5E EXX%)

experimental autoimmune encephalomyelitis [J]. Cell Rep,2022,40
(11) :111328. DOI: 10.1016/j.celrep.2022.111328.

[10] BETTELLI E,KORN T,OUKKA M, et al. Induction and effector
functions of Ty; 17 cells [J]. Nature,2008,453 (7198) :1051-1057.
DOI: 10.1038/nature07036.

[11] TRISTAO FSM,ROCHA FA,CARLOS D, et al. Th17-inducing
cytokines IL-6 and IL-23 are crucial for granuloma formation during
experimental paracoccidioidomycosis [J]. Front Immunol,2017,8:
949. DOI:10.3389/fimmu.2017.00949.

[12] BAGOOD MD,ISSEROFF RR. TRPV1:role in skin and skin di-
seases and potential target for improving wound healing [J ]. Int ] Mol
Sei,2021,22(11) :6135. DOI: 10.3390/ijms22116135.

[13] ROSSI S,MOTTA C,STUDER V,et al. Interleukin-1B causes exci-
totoxic neurodegeneration and multiple sclerosis disease progression
by activating the apoptotic protein p53 [J . Mol Neurodegener,2014,
9:56. DOI:10.1186/1750-1326-9-56.

[14] WANG M,ZHANG Y,XU M, et al. Roles of TRPA1 and TRPV1 in
cigarette smoke-induced airway epithelial cell injury model [J]. Free
Radic Biol Med,2019,134:229-238. DOI:10.1016/j.freeradbio-
med.2019.01.004.

(wE B =)



